INTRODUCTION.

questions are best answered by a comparison of the Civil War meth-
ods of artillery warfare with those of the present time.

During the Civil War artillery was used extensively by both sides
and, judged by the standards of that period, was effective and served
the purpose well; but, had the same sort of artillery been employed
in the recent European war, it would have been of little value, and,
in many instances, a positive hindrance to the troops in the field.

The cannon of the Civil War were, for the most part, of cast iron
and smooth bore, and were loaded at the muzzle. Spherical cast-
iron projectiles weighing 6 pounds, 12 pounds, and up to 42 pounds,
were used effectively at ranges between one-half mile and 1 mile;
shrapnel or spherical case shot between 500 and 800 yards; grape
and cannister shot for less distances even down to 150 yards. High-
explosive and gas shells were unknown. The cannon wore fired
point blank at the visible enemy. Both direct and ricochet firing
were employed; indirect firing against an invisible target, which
plays such an important role in modern artillery practice, wan un-
known. Distances were estimated by the eye and by observing the
fall of projectiles. Range-finding devices were considered to be of
little value and were not employed.

The guns were pointed by means of open metal sights attached
directly to the cannon barrel; the sight resembled in many respects
the sights on the modern rifle. The gunner pointed the gun by
looking through a peephole in the rear sight and aligning the front
sight near the muzzle of the gun with the target. After having
leveled the gun by a simple spirit level, obtained the line of Bight
and estimated the distance to the target, the gunner elevated his
cannon to the proper angle, which he measured by meant* of a gunner's
quadrant that consisted essentially of a wooden frame with plumb
line and bob combined with a graduated circle, or by means of a
graduated vertical bar on which the peep sight was arranged to
move.

Optical instruments for the direction and control of firing were
unknown in the Civil War and would have served little purpose with
-the ordnance then available. During the past half century, however,
artillery construction and practice have developed at an unprece-
dented rate. The power and precision of the guns have been in-
creased to the extent that at the present time relatively small targets
may be successfully attacked at ranges up to 40,000 and 60,000 yards,
Most of the firing by modern artillery is directed at objects either
below the horizon or hidden by intervening obstacles and hence not
visible to the gunner, but whose positions have been accurately located
on the map, either by land or aerial reconnaissance. Firing under
these conditions becomes an engineering problem and the method
of instrumental aim known as indirect fire control is employed.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